Genes repressed after DNA damage in Acinetobacter baumannii are co-regulated
by UmuDAb and DdrR
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METHODS
Gene Expression
after DNA Damage
in WT or Mutant
Strains

Induction
Criteria:
• Induction ratio value >= to
2.0
• q-value < 0.05
• 152 genes were found to be
induced with these criteria1

A1S_1702/A1S_1703 were
chosen because of their
involvement in metabolic
activity.

Repression
Criteria:
• Induction ratio
value <= to 0.5
• q-value < 0.05
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A1S_1228 was chosen
because of its putative role in
transcription
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Cold shock protein CspE, Salmonella
typhimurium4 (similar to A1S_1228)
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• 434 genes were repressed in total1
• 19 genes were no longer repressed in
both mutant strains, meaning that
both UmuDAb and DdrR may be
required for their repression.
• 7 genes were no longer repressed
only in the umuDAb mutant.
• 3 genes were no longer repressed
only in the ddrR mutant.

19

3
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7 genes that, without DdrR, are repressed (blue
dots) under DNA damaging conditions.
Conversely, only one genes was upregulated
(red dot) under the same conditions.
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Downregulation (DOWN) vs. upregulation (UP) of genes post-DNA damage in transcriptome and
RT-qPCR data. Green indicates verification; red is disagreement
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• RT-qPCR verification partially confirmed the dysregulation of the selected genes in the
umuDAb and ddrR mutant strains.
• There are discrepancies between the RNA-Seq data and the RT-qPCR data, most
interestingly that the genes associated with YfbU and the putative cold shock protein are
not repressed in the wild-type strain after DNA damage as previously believed. This may
be due to the generally low gene expression of these two genes, but until we understand
their role in A. baumannii’s SOS response the cause of this discrepancy is unclear.
• In the future, further RT-qPCR experimentation will be carried out to investigate other
genes that were repressed in wild-type after DNA-damaging treatment but were no
longer repressed in the treated mutant strains. Then, mutants will be made of candidate
genes to determine what roles they may play in Acinetobacter baumanni’s DNA damageinduced stress response.
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How does DdrR assist UmuDAb in its repression functions?
What is the role of the genes that are repressed after DNA
damage?
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Genes derepressed
in umuDAb

Genes derepressed
in ddrR

A1S_3858 was
chosen because of
its role in the
cellular death
pathway.
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A1S_2317 was chosen
because of its role in cell
division

RNA-Seq Analysis Revealed…
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polymerase
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SPOR domain of RlpA, Pseudomonas
aeruginosa3 (A1S_2317)
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• Use in silico transcriptome analysis and RT-qPCR of wild-type (WT), umuDAb, and
ddrR mutants to determine if UmuDAb and/or DdrR are required for the repression
of certain genes after DNA damage.
• Explore how UmuDAb and DdrR co-regulate these genes that are no longer
repressed in the mutant strains.
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RT-qPCR verification experiments were carried out to confirm gene dysregulation.
RT primers were designed for:
• dihydrolipoamide dehydrogenase (A1S_1702 and A1S_1703, denoted 1702-3)
• YfbU family protein (A1S_3858)
• RlpA (A1S_2317)
• cold shock protein (A1S_1228)

OBJECTIVES

A. baumanniiSOS response
system after DNA damage ...

Dihydrolipoamide dehydrogenase,
Escherichia coli2 (A1S_1702, A1S_1703)
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For the in silico phase, the RNA-Seq data were sorted in Excel based on specific criteria.1:

1702-3 RT-qPCR
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UmuDAb and DdrR coregulate error-prone polymerases in the multi-drug resistant
opportunistic pathogen, Acinetobacter baumannii, by repressing polymerase expression
until after DNA damage. New evidence indicates that these proteins may also regulate
other genes that are repressed following DNA damage. We performed an in silico analysis
of RNA-Seq data from wild-type, ddrR, and umuDAb mutant strains to examine the
expression levels of genes repressed after DNA damage. We used two different
algorithms to analyze Cuffnorm- and HTSeq normalized gene counts. This analysis
revealed nineteen (CuffDiff) or twenty-nine (DESeq2) genes repressed in wild-type cells
that were derepressed after DNA damage in either one or both of the mutant strains. The
proteins encoded by these genes include an induced acetoin metabolism operon, a
putative YfbU family member (often required for MazF-mediated cell death after DNA
damage), RlpA (a septal ring lytic transglycosylase), and a putative cold-shock protein. We
carried out RT-qPCR verification of the RNA-Seq data and found that these genes are
dysregulated after DNA damage, indicating DdrR and UmuDAb’s regulatory functions.
Upon completion of RT-qPCR, we will construct strains containing mutations in these
genes to test if DdrR and UmuDAb co-regulate these repressed genes. This will aid us in
our understanding of how their downregulation may be involved in the pathogen’s
response to DNA damage-induced stress.

RT-qPCR Verification of selected genes revealed…
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3 genes that, without UmuDAb, are repressed
(blue dots) under DNA damaging conditions.
Conversely, no genes are upregulated under the
same conditions.
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